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1. HosicHuTeJbHAS 3aNMNCKA
PaGouas mporpamma mo anredpe s 8 «a» Kiacca pazpaboTaHa Ha OCHOBE CIIETYIOIIHX
HOPMAaTUBHBIX JOKYMEHTOB U METOIMYECKUX MaTEPHUAJIOB:

1. ®enepanbHOro rocyaapcTBEHHOrO 0OpPa30BaTEIbHOIO CTaHAAPTa OCHOBHOIO OOILEro
00pa3oBaHMsl, YTBEPKAEHHOTO pUKa3oM MuHKCTEpCTBa 00pa3oBaHus U Hayku PD
0o117.12.2010 r. Ne1897.

2. Ilpumepnas ocHOBHast 0Opa3oBaTenIbHast IpOrpaMmMa OCHOBHOTO 00IIero oopa3zoBaHus,
yTBepxacHHas DenepanbHbIM y4eOHO- METOIUYECKUM 00BETMHEHUEM 10 OOIIEMY
obpaszoBanmuio ([Iporokon 3acenanus ot 8 anpens 20151 Nel/15).

3. [Ilporpammoii 1o matemaTuke s 5-11 kmaccoB 00me00pa3oBaTEIbHBIX OpraHu3aIui
kosuiekTuBa aBTopoB A.I'. Mep3msk, B.b. Ilononckuii, M.C. Skup u np. Maremaruka:
nporpammsl : 5—11 kmaccel /— M. : Benrtana-I'pad, 2018.

/Jlannas paboyaa npozpamma opueHmuposana Ha UCNONb308aAHUE YUEOHUKA:

Anrebpa: 8 kmacc: y4eOHUK JJsl ydalmxcsi o0meo0pa3oBaTeibHbIX yupexaeHuil / ATl
Mepsnsik, B.b. ITononckuit, M.C. Sxup; nox pea. B.E. Ilogonbeckoro. — M.: Benrtana-I'pad,
2021.

CornacHo yuyeOHOMY IUIaHy LIKOJBI Ha W3y4yeHHe aiareOpbl B 8 kiacce OTBOAMTCS 3
yueOHBIX Yaca B Hezento, Bcero 102 yaca.



2. Ilnanupyemble npeMeTHBIE pe3yJbTAThl H3yUeHHUs ajredpol B 8 kiacce

BeinyckHuk Haydyures (aJist
HCII0JIb30BAHMSA B IIOBCEIHEBHOM
KU3HH U o0ecrieYeHn sl

BhinyCKHUK MOJYYHT BO3MOKHOCTH
HAy4YuThCcs B 8 Kiacce (11 obecniedeHHs

Paznea BO3MO’KHOCTH YCIIEIIIHOTO NPOJ0JIKeHHUSsI
BO3MO’KHOCTH YCIIEIIIHOT O .
o0pa3oBaHusi Ha 0230BOM H YIIyOJIEHHOM
NMPOI0JIKEeHUS 00pa30oBaHMsI HA
YPOBHSIX)
0a30BOM YPOBHE)
DJIeMeHTbI e  OmnepupoBatrb Ha 6a30BOM o Onepuposamsb NOHAMUAMU.

TCOPUH MHOYKECTB
H

YPOBHEC IMOHATHUAMU. MHOXKECTBO,
9JICMCHT MHOXXCCTBA,

onpeoeieHue, meopema, aKcuoma,
MHOHCECMBO, XAPAKMEPUCTUKU

MaTeMaTH4YeCKON | IMOJAMHOXECTBO, PUHAICKHOCTB; MHOMHCEeCMEa, deMeHm MHOJICecCmad,
JIOTUKH e  3aJ1aBaTh MHOXECTBA nycmoe, KOHeyHoe U OecKoHeyHoe
IIEPEYUCIICHUEM UX DJIIEMEHTOB; MHOHCECNBO, NOOMHONCECTNEO,
° HaxXOJUTh IIEPECECUCHHUE, I’lpuHCl@]l&?fCHOCWlb, BKJIIOY€eHUe, paBeHCcmeo
00BbeIMHEHNE, ITOJIMHOKECTBO B MHOOICecms,
MPOCTEUIINX CUTYALUsIX; ®  U300padicamvb MHOIHCECMBA U
° oIepupoBaTh Ha 0a30BOM OMHOULEHUE MHOIHCECMEB C NOMOWUbIO KPY206
YPOBHE NOHATHUAMU: OIpeAeIICHUE, Dunepa;
aKCHOMa, TEOpEMa, JI0Ka3aTelIbCTBO; | ®  Onpeoenimb NPUHAONIeHCHOCb
e  IIPUBOIUTH IPUMEPHI U 97leMeHma MHOHCeCmay, 00beOUHEHUIO U
KOHTPIIPUMEPHBI 4115 nepecevyerHuro MHoaicecme,
[IOATBEPKHEHUS CBOUX ®  300a8amb MHONCECMBO C NOMOUBIO
BBICKQ3bIBAaHUM. nepequcienus d1emernmos, Cl06eCHO20
B noBceaHeBHOM KMU3HU U NIPU ONUCAHUAL,
HM3y4Y€HHH APYrux nNpeaMeToB: ®  onepuposamv NOHAMUAMU.
®  WCIOJB30BaTh rpaduiecKoe 8bICKA3bI8AHUE, UCIUHHOCINb U JIOAHCHOCIb
MPEICTABIICHUE MHOXKECTB JIJIs 8bICKA3bIBAHUSA, OMPUYAHUE 6bICKA3bIGAHU,
OIMICaHUs PEATbHBIX IIPOLECCOB U onepayuu Hao 8bICKA3bLIBAHUAMU. U, UTU, He,
SIBJICHUU, IIPU PELICHUH 33124 VCI0BHbBIE 8bICKA3bIBAHUS (UMNIUKAYUU),
JIPYTUX YYEOHBIX TIPEIMETOB ®  Ccmpoums 8bICKA3bIBAHUS, OMPUYAHUSL
BbICKA3LIBAHUU.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH
APYTrHuX IMpeaMeToB:
®  Ccmpoums YenouKu yMo3axKuo4eHull Ha
OCHOB€ UCNOJIb308AHUSL NPABUJI TOCUKU,
®  UCNOABL306AMb MHOJICECNEA, Onepayuu
¢ MHOJICeCmeamu, ux epaguieckoe
npeocmasieHue OJisi ONUCAHUS PealbHblX
npoyeccos u s161eHUll
Yucaa e  OmnepupoBaTh Ha 6a30BOM e Onepuposamv NOHAMUAMU.

YPOBHE IOHATHIMU: PALIMOHAIIEHOE
YHCII0, ApUPMETHIECKUNA
KBaJPaTHBIA KOPEHB;

®  HCIIOJIB30BATh CBOMCTBA YUCEN
U IIpaBuUjia IEUCTBUH IIPU
BBIIIOJIHEHUH BBIYUCIICHUM;

®  HCIIOJIbL30BATh IIPU3HAKU
JIenuMocT Ha 2, 5, 3, 9, 10 npu
BBIIIOJIHEHUH BBIYMCIICHUN U
pELICHUH HECJIIOKHBIX 3a/1a4;

MHOIHCECMB0 HAMYPATbHbIX YUCEI,
MHOIHCECMBO Yenblx Huceyil, MHOMICeCmaeo
PAYUORATIbHBIX YUcCel, UppayuoHajibHoe
qucio, Keadpamﬂbzﬁ KOp€EHb, MHOJCECMBO
oelicmeumesbHblLx uuceil, ceomempudecKkas
UHmepnpemayusi HamypajlbHblX, YeJlblX,
PAyUOHATIbHBIX, OelicmeumenbHbix yuceri,

L4 NOHUMAMb U OOBSICHAMb CMbICL
I’lOS'uLﬂ/lOHHOZZ 3anucu HamypajlbH0oc0 wucia,
® BbINOJIHAMb 8blYUCIEHUA, 6 MOM YUucie ¢




BouinyckHuK HAyuYnTcs (IJist
HCNO0Jb30BAHNS B MOBCEIHEBHOM
JKM3HU U o0ecriedeHust

BLIHyCKHI/IK MOJYYIMT BO3MOKHOCTD
HAYYMTHCH B 8 kiacce (,I[J'lﬂ odecneyeHust

Paznen BO3MOSKHOCTH YCHENTHOTO MPOA0IKEHUsI
BO3MOSKHOCTH YCHEITHOTO .
OO G T T o0pa3oBaHusi Ha 0230BOM H YIIyOJIEHHOM
YPOBHSIX)
0a30BOM YPOBHE)
®  BBINOJHSITH OKPYIJICHUE UCNONB308AHUEM NPUEMOB PAYUOHATLHBIX
palMOHATILHBIX YHCEN B BbIUUCTICHULL,
COOTBETCTBUU C MMPABUIIAMH; ®  GBINOIHAMb OKPY2IEeHUE PAYUOHATbHBIX
®  OIICHMBATh 3HAYCHUC yucen ¢ 3a0aHHOU MOYHOCIBIO,
KBaJ[paTHOTO KOPHS M3 ®  cpasHugamv payuoHAIbHbIE U
MIOJIOKUTEIHHOTO [[EJI0OT0 YHCIa; UpPPAYUOHAIbHbIE YUCTA,
®  pacro3HaBaTh PAIlMOHAILHBIC H | ®  NPedCcmasisimG payuoHAIbHOE YUCIO 8
HUppalMOHATIBHBIC YHCIA; suode decssmudnou 0poou
®  CpaBHHUBATH YHCIIA. ®  YNoOpA0oYUAMb YUCIA, 3ANUCAHHBIE 8
B noBceHeBHO KU3HHU U TIPH 8uU0e 00bIKHOBEHHOU U 0eCAMUYHOU OPoOU;
HU3YYCHHUH APYTUX NPEeAMETOB: o naxooums HOJ u HOK uucen u
®  OIICHUBATH PE3YJbTATHI UCNOIL306AMb UX NPU PEUUEHUU 3A0aY.
BBIYUCIICHUH TP PEIICHUN B noBceaHeBHOI ;KM3HN ¥ IPU U3yYeHHH
MPAKTUYECKHX 3a71a4; JAPYTrUX MPeIMEeTOB:
®  BBIIOJHSITH CPABHCHUE YHCEI B | ®  NPUMEHAMb NPAGUILA NPUOIUNCEHHBIX
pEabHBIX CUTYAIHSIX; BbLIYUCTICHULL NPU PEUEHUU NPAKMUYECKUX
®  COCTaBJISITh YUCIIOBBIC 3a0ay u pewieHuu 3a0a4 Opyeux y4eOHvIX
BBIPXXCHHUS TPU PEIICHUH npeomemos;
NPaKTUYCCKHX 3a/1a4 U 33/1a4 U3 ®  GBINOIHAMb CPABHEHUE PE3)IbIMAMO8
JIPYTHX y4eOHBIX MPEIMETOB BLIYUCTEHUL NPU PeULeHUU NPAKMUYECKUX
3a0au, 8 MoM Yucie NPUOIUNCEHHBIX
BbIYUCTICHULL,
®  COCMABNAMb U OYEHUBAMb YUCTOBbLE
BbIPAICEHUSI NPU PeULeHUU NPAKMUYLECKUX
3a0a4 u 3a0a4 uz opyaux yueOHbvIX
npeomemos;
®  3anuUCKLIBAMb U OKPYISAMb YUCTOBbLE
3HAYEHUS PEATbHBIX BEIUYUH C
UCNONb308AHUEM PAZHBIX CUCTEM
uMepeHusl
ToxnecrBeHHbIe | @  BEIMONHATH HECTOXKHbBIE o Onepuposamv NOHAMUAMU CIENEHU C
npeodpa3soBaHus | MpeoOpa30BaHMS /IS BBIYUCICHHUS YenviM OMpUYamenbHbiM NOKA3amenem,

3HA4YECHUI YHCIIOBBIX BBIPAXKECHU,
CTETEHHU C LEJIBIM OTPULIATEIbHBIM
IIOKa3aTelIeM;

®  BBINOJHATH HECIOXKHBIE
npeoOpa3oBaHus IPOOHO-THHEHHBIX
BBIPAKEHUM U BBIPAKECHUH C
KBaJIpaTHBIMU KOPHSMHU.

B noBcerHeBHOM KU3HH U IIPH
U3y4YeHUH APYTUX NpeAMeTOB:

®  TIOHMMATh CMBICJ 3aIIUCH YHUCIIA
B CTaH/IapTHOM BUJIE;

e  omepupoBaTh Ha 0A30BOM
YpOBHE MOHATHEM «CTaHJapTHAas

®  GBINOIHAMb NPE0OPA30BAHUSL
BbIPAICEHULL, COOEPACAUUX CIMENEHU C
YenviMu OMpUYameIbHbIMU NOKA3aMensiMu,
nepexooums om 3anucu 6 6ude CMeneHu ¢
YenviM OMpUYamebHbiM HOKA3amenem K
3anucu 8 uode opoou;

®  BLINOJHAMb NPeobpPa308aHUs OPOOHO-
PAYUOHATILHBIX BbIPANCEHULL: COKPALYEHUe
Opobeil, npusedenue ancedpauiecKux
0pobell Kk 0bwemy 3Hamenamernio,
Ccll0dIceHue, YMHOJICeHUe, 0elleHue
aneebpauyeckux opobeil, 6036e0eHue
aneebpauieckou 0poou 8 HAMypPaIbLHYIO U




Pa3gen

BouinyckHuK HAyuYnTcs (IJist
HCNO0Jb30BAHNS B MOBCEIHEBHOM
JKM3HU U o0ecriedeHust
BO3MOKHOCTH YCHEIIHOTO
NMPOI0JIZKEeHUS 00pa30BaHMsI HA
0a30BOM YPOBHE)

BhinyCKHUK MOJTYYHT BO3MOKHOCTH
Hay4yuThes B 8 kiacce (1J1s1 odecnedeHust
BO3MO’KHOCTH YCIIEIIIHOTO NPOJ0JIKeH U
o0pa3oBaHusi Ha 0230BOM H YIIyOJIEHHOM
YPOBHSIX)

3aI1uCh Yucjia»

Yenyro ompuyamenbHyo Cmenetb,
®  GBINOIHAMb NPE0OPA30BAHUSL
BbIPANCEHUL, COOEPHCAUUX KBAOPAMHbLE
KOPHU,

®  gblOeNsIMb K8AOPAM CYyMMbl UNU
PA3HOCIU O8YUTIEHA 8 BbIPANCEHUSX,
CcoOepaHcauux Keaopammubule KOpHuU,

®  GBINOIHAMb NPEe0OPA30BAHUSL
BLIPAdICEHUL, COOEPAHCAUUX MOOYIb.

B noBceaqHeBHOM KU3HU U NIPU U3YyYEeHUH
JAPYTUX MPeIMEeTOB:

®  GBINOIHAMb NPEeoOPA308AHUS U
Oeticmeust ¢ YUCIamu, 3anUCAHHbIMU 8
CMAaHOapmHOM 8uoe;

®  GBINOIHAMb NPE0OPA30BAHUSL
aneebpaudeckux 8blpadceHull npu peueHuy
3a0ay Opy2ux yueOHvIX npeomMenos

YpaBHeHust u
HepaBeHCTBa

®  TIPOBEPSTH, ABISAETCS JIN
JAHHOE YHCIIO PELICHUEM
YpaBHEHMUS;

e  pelaTh KBaJpaTHbIE
ypaBHEHUS 110 GpopMmysie KOpHEi
KBaJpaTHOI'O ypaBHEHUS;

®  pewiams K6AOpamHule ypasHeHus u
VpagHeHus, c800UMble K K8AOPAMHBIM C
NOMOWBIO MOAHCOECMBEHHBIX
npeobpazoeanui;

®  pewamsv OpOOHO-TUHELIHbIE YPABHEHUS,
®  pewamsv npocmeuiuiue
UppayuoHaibHbvle ypasHeHus 6Uoa

\/f(x):a, \/f(x):\/g(x);

®  pewams ypasHeHusi ChocoboM
PA3N0AHCEHUSL HA MHONCUMENU U 3aMEHbL
nepemenHou,

®  peuams HeCloNCHble K8AOPAMHble
VPABHEHUsI C NAPAMEMPOM;

®  pewamsv HeCl0HCHble YPABHEHUS 8
YenviX YUCIaX.

B noBceHeBHOI )KM3HU M NIPU U3YYEeHUH
JAPYTrUX MPeIMETOB:

®  CcoCmasnams U peuiams Keaopammble
VPABHEeHUsl, YPABHEHUS, K HUM C800AuUeCcs,
npu peuteHuy 3a0ay Opy2ux y4eOHsix
npeomemos;

®  GbLINONHAMb OYEHK)Y NPagoonoooous
Pe3VIbmamos, Noy4aemvix npu peueHuu
K8AOPAMHbIX YPABHEHUU 3a0ay Opyeux
VUEOHBIX NPeOMemos;

®  gbIOUPAMB COOMEEMCMEYIOUUE
VpasHeHus: 015l COCMAasleHUs
Mamemamuyeckol Mooeau 3a0aHHOl




BouinyckHuK HAyuYnTcs (IJist
HCNO0Jb30BAHNS B MOBCEIHEBHOM
JKM3HU U o0ecriedeHust

BLIHyCKHI/IK MOJYYIMT BO3MOKHOCTD
HAYYMTHCH B 8 kiacce (,I[J'lﬂ odecneyeHust

Paznen BO3MOKHOCTH YCIELIHOT0 NPOI0KEeHUS
BO3MOKHOCTH YCHEIIHOT 0 .
OO G T T o0pa3oBaHusi Ha 0230BOM H YIIyOJIEHHOM
YPOBHSIX)
0a30BOM YPOBHE)
PeanbHOU Cumyayuu uiu NPuKIaoHou
3a0avu;
*  YMemb UHMEPNPEMUPOBANb
NOJYYeHHbIU NPU peuleHuy ypaeHeHuUs,
HEpagencmea Uiy CUCmemsl pe3yivman 6
KOHmMeKcme 3a0aHHOU PealbHOU CUmMyayuu
UIU NPUKIAOHOU 3A0a4U
DOyHKUMT e  Haxonuth 3HaueHHe QyHKINH ®  cmpoumv epaguxu obpamuou
0 33JJaHHOMY 3HAUYEHUIO apI'yYMEHTa; | NPONOPYUOHATILHOCIIU, PYHKYUU 8U0A.,
*  HAXOIUTh 3HAYECHHE aprymeHTa | y=+/x, y=3x,
110 3a/IAHHOMY 3HAYCHUIO QYHKIMH | o ycenedosams Gynkyuio no eé spaduxy;
B HECJIO)KHBIX CUTYAIIHSIX;
®  ONpEACTATH MMOJIOKEHHE TOUKU
1o e€ KOopANUHATaM, KOOPAUHATHI
TOYKH 110 €€ IOJIOKEHHUIO Ha
KOOPJMHATHOM MIIOCKOCTH;
e 110 rpaduKy HaXOAUTh 00JIACTh
OTIpeIeNIeH s, MHOKECTBO
3HAYeHUH, HyTu QYHKINH,
POMEKYTKH 3HAKOMIOCTOSTHCTBA,
MPOMEXKYTKH BO3PACTAHUS U
yObIBaHUs, HaUOoOJIbLIEE U
HauMeHbIIIee 3HaYCHUS (PYHKIINH;
®  TIPOBEPSTH, ABISIETCS JIN
JaHHbIN rpaduk rpapuxom
3a/laHHOM QPyHKIMU (JIMHEHHOW, ,
00paTHON IPONOPLUUOHATBHOCTH);
TexcroBbIie e PemiaTh HECIIOKHBIE CIOKETHBIE | ®  Pewamb npocmsie u Cl0dCHbIE 3A0a4U
3ajaum 3aJ1a4u pa3HbIX THIIOB HA BCE PA3HBIX MUN08, a MaKdHce 3a0a4u

apudmeTnyecKue AeHCTBUS,

® CTPOUTH MOJICTh YCIIOBHS
3a/1auu (B BUJIE TAOJIUIIHI,
CXEMBI, pUCYHKA UITH
YpaBHEHUS ), B KOTOPOU JaHbI
3HAUEHUS ABYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYHH, C
EJIBbIO TIOMCKA PEIIeHUs 3a]1a4u;

® OCYIIECTBIATH CIIOCOO TTOMCKA
pEIIeHUS 33]Ia4H, B KOTOPOM
paccyXJIeHHUe CTPOUTCS OT
YCJIOBHS K TPEOOBAHHIO UJIH OT
TpeOOBaHUS K YCIOBHIO;

® COCTABJIATH IJIaH PEIICHHUS
3aj1auu;

NOBbIUEHHOU MPYOHOCMIL,

®  UCNONB308aMb PA3HbBIE KPAMKUE 3ANUCU
KaK MoOelu MeKCmo8 CIOHCHBIX 3A0ay
0J151 HOCMPOEHUsL NOUCKOBOU CXeMbL U
peuieHus 3a0ay;

®  paziuyamsv MoOelb MeKcma u Mooeb
Ppewenust 3a0a4u, KOHCmMpYyupo8ams K
O0O0HOU MOOeNU PeueHUsl HECTLOHCHOU
3a0ayu pasHvle MoOeIU MeKCma 3a0ayu;

®  3HAMb U NPUMEHAMb 00a cnocoba
noucka pewerus 3a0a4d (om
mpeb0B8aHuUsl K YCI08UI0 U OM YCILOBUS K
mpebosanuro),

®  M00enuposams paccyricoenus npu
NOUCKe peuleHUs 3a0ay ¢ NOMOWbIO




Pa3gen

BouinyckHuK HAyuYnTcs (IJist

HCI0Jb30BAHUA B IOBCEIHEBHOM

JKM3HHU U o0ecreuyeHus
BO3MOKHOCTH YCHEIIHOTO

NMPOI0JIZKEeHUS 00pa30BaHMsI HA

0a30BOM YPOBHE)

BhinyCKHUK MOJTYYHT BO3MOKHOCTH
Hay4yuThes B 8 kiacce (1J1s1 odecnedeHust
BO3MO’KHOCTH YCIIEIIIHOTO NPOJ0JIKeH U
o0pa3oBaHusi Ha 0230BOM H YIIyOJIEHHOM
YPOBHSIX)

BBIJICJISATH 3TAIbl PEIICHUS
3aj1auu;

UHTEPIPETHPOBATH
BBIUMCIIUTEIBHBIC PE3yIbTAThI B
3aj1aue, UCCIIC0BATh
MOJIy4EHHOE PEILICHHE 3aJauu;
3HATh pa3jMYue CKOPOCTEH
00BEKTa B CTOSYCH BOJIE, IPOTUB
TEUYCHHSI U 110 TCUCHUIO PEKH;
pemarh 3aJa4u pa3HbIX THIIOB
(na pa0®oTy, Ha MMOKYIKH, HAa
JIBUKCHHE), CBS3BIBAIOIINX TPH
BEJIMYHMHBI, BBIICIATh 3TH
BEJIMYMHBI U OTHOIICHHS MY
HUMH;

pelaTh HeCI0XKHBIE JTOTMYECKHEe
3aJ]auu METOJIOM PaCCYKICHHI.
B noBceaHeBHOM KM3HU U NIPU
H3y4YeHUH IPYTUX NpeaMeTOoB:
BBIJIBUTATh TUIIOTE3bI O
BO3MOXHBIX MTPEICIbHBIX
3HAYCHUAX UCKOMBIX B 3a]aue
BEJIMYMH (J1eJaTh PUKUIKY)

epagh-cxemol,

®  gbI0eNAMb IMANDbL peuleHUs 3a0adu u
cooeparcanue Kaxcoo2o Imand,

®  yMemb 8blOUPAMb ONMUMATILHBLL MEMOO
Ppeuerust 3a0a4u U 0CO3HABAMb 8b1O0D
Memooa, paccmampusams pasiuitbie
Memoobl, HAX0OUMb PA3Hble PeuleHus
3a0auu, eciu 03MONCHO,

®  QHATU3UPOBAMb 3aMPYOHEHUS. NPU
peutenuu 3a0ay;

®  BbLINOIHAMb PA3NUYHbIE NPEOOPAZ08ANUSL
NPeoNoAHCeHHOU 3a0al,
KOHCMPYUPOBAMb HOBblE 3A0aAYU U3
O0anHOlL, 8 MOM YUCe 0Opamuule;

®  UHMEPNPEeMUPOBAMb BbIYUCIUMETbHbLE
pe3yibmamsl 6 3a0aye, Ucciedo8ans
NOIYYEHHOE peteHue 3a0a4du,

®  QHATUZUPOBATNL BCEBOIMOICHBIE
CUMyayuu 83aUMHO20 PACHONONCEHUS
08YX 00bEKMO8 U UBMEHeHUe UX
Xapakmepucmux npu co8MeCmHoM
08UdICEHUU (CKOPOCTb, 8peMsl,
paccmosiHue) npu peuieHuu 3a0ay Ha
ogudiceHue 08yxX 00bEeKmMo8 Kaxk 8 0OHOM,
MAK U 8 NPOMUBONOTONCHBIX
HANpagieHusx;

®  UCCNe008amb 8CEBO3MONCHBIE CUMYAYUU
npu peueHuu 3a0ay Ha OBUNCEHUE NO
peKe, paccmampuéams pasHole
cucmembvl Omc4éma

® pewams 3a0auu N0 KOMOUHAMOPUKe U
meopuu 6eposIMHOCMeEll HA OCHOBE
UCNOIb308AHUSL U3YYEHHBIX MEMOO08 U
000CHO8bIBAMb peuleHue,

® peuiams HeCl0MHCHbIE 3a0ayU No
Mamemamuyeckou cmamucmuxe,

® 061a0emb OCHOBHLIMU MEMOOAMU
PeUeHUsl CIOHCeMHBIX 3a0ay.
apugpmemuueckuii, areebpauyeckutl,
nepebop 8apuanmos, 2eomMempuieckul,
epaghuyeckutl, NPUMEHAMb UX 8 HOBbIX
N0 CPABHEHUIO C U3YYEHHBIMU
CUmMyayusix.

e B noBceaHEeBHOIi ;KM3HU U NPHU
U3y4YeHUH JPYTUX NPeMEeTOB:




BouinyckHuK HAyuYnTcs (IJist
HCNO0Jb30BAHNS B MOBCEIHEBHOM
JKM3HU U o0ecriedeHust

BLIHyCKHI/IK MOJYYIMT BO3MOKHOCTD

HAYYMTHCH B 8 kiacce (I[J'lﬂ odecneyeHust

Paznen BO3MOKHOCTH YCHEIIHOTO MPOA0JIKEHUS
BO3MOKHOCTH YCHEIIHOTO .
OO G T T o0pa3oBaHusi Ha 0230BOM H YIIyOJIEHHOM
YPOBHSIX)
0a30BOM YPOBHE)
8b10€/IsIMb NPU peueHul 3a0ay
XapaxkmepucmuKky paccmampusaemoti 8
3a0ave cumyayuu, omiuyHvle om
PpeanvHbix (me, om Komopwvlix
abcmpazuposanucy), KOHCMpPYUposams
HO8ble cumyayuu ¢ y4émom smux
Xapaxkmepucmuk, 8 4acmHoCcmu, npu
peuleHuly 3a0ay Ha KOHYeHmpayuu,
Vuumvleams NIOMHOCMb eUjecmea,
peuiams u KOHCMpYuposams 3a0ayu Ha
OCHOBe paccMOmMpeHUsl pealbHblX
cumyayutl, 8 KOMopwvixX He mpedyemcs
MOYHBIL BbIYUCTUMEILHBLU Pe3)Ibman;
peuwiams 3a0a4u Ha 0BUNCEHUE NO peKe,
paccmampusas pasHvle CUCmembl
omcyema
HUcropus e OnuckIBaTh OT/ACIbHbBIC Xapaxmepuzosamuv 6Kk1a0 8b10AIOUUXCS
MaTeMATHKHU BBIJIAIONITUECS PE3YIIbTATHI, Mamemamuros 8 paseumue
MOJTy4YEHHBIE B X0/ PA3BUTHS MaAmemMamuxy U UHbIX HAYYHBIX
MaTeMaTUKHU KaK HayKH; obracmei;
® 3HATh IPUMEPHI HOHUMAMb POIb MAMEMAMUKU 8
MaTeMaTUYECKUX OTKPBITUH U pazeumuu Poccuu
UX aBTOPOB, B CBSI3H C
OTEYECTBEHHOW ¥ BCEMUPHOMU
UCTOPHUEH;
® TIOHMMAaTh POJIb MATEMATHUKH B
pa3Butuu Poccun
MeTtoanl e BriOuparh moaxoasumii Hcnonv3ys uzyuennvie memoowl,
MaTeMaTUKHU W3YYEHHBII METOJ JUIsl pEIIeHUN npo8oOUMb 00KA3aMmMenbCmao,

HN3YUCHHBIX THUIIOB
MAaTEMATUYCCKUX 3a4a4,

e [IpuBoauTh NprUMeEpHI

MaTEMAaTUUYCCKUX
3aKOHOMEPHOCTEN B
OKpYKaroleun
JENCTBUTENBHOCTH U
MPOU3BCACHUAX UCKYCCTBA

BbINOIHAMb ONPOBEPHCEHUE,

8b10UpamMb U3YUEHHbIe MeMOObl U UX
KOMOUHayuu 015 peuieHus
MamemMamuyecKux 3a0ay,
UCNOb3068aAMb MameMamuiecKue
3HaHUs OJis1 ONUCAHUSL 3AKOHOMeEPHOCmell
8 OKpydfcaroweti 0elucmeumenbHOCmu U
npou38e0eHUsx UCKyCccmea,

NpUMeHAMb npocmeuuiue npocpammuble
cpeodcmea u I1eKmpOHHO-
KOMMYHUKAYUOHHbBLE CUCEMbl NPU
peulenuy MamemamuyecKux 3a0ay




3.Conep:xanue Kypca aareopa 8 kiace
1. PaunonanbHbIe BbIPpAKEHUS
JpoOHo-panmonanbHble  BblpakeHus. [IpeoOpa3zoBanue JApOOHO-JIMHEHHBIX  BBIPAYKEHHIA:
CIIOKEHHEe, YMHOXKEHUE, JIeNeHue. Aneebpauyeckas opodw. /Jonycmumvle 3HAYeHUs NepeMeHHbIX
8 0pobHO-payuonanvuslx evipadcenusx. Cokpawenue anceopauveckux opooei. Ilpusedenue
aneebpauyeckux opoobeil k obwemy 3namenamenio. [leticmsus ¢ areedpauveckumu Opoosmu:
clodicenue, 8bluUmaHnue, YMHOJICeHUe, 0eleHue, 8036€0eHUe 8 CNENeHb.
Ilpeobpazosanue svipadicenuil, COOEPHCAUUX 3HAK MOOYIIA.

Ilpeocmasnenue o pasHocurbHocmu ypaerenuti. JIpoOHO-panOHAIBHBIE YpaBHEHHUS.
Pemenne mnpocredmux ApoOHO-TMHEWHBIX ypaBHEHUH. Peuienue OpoOHO-payuoHaibHbix
VPaHeHUIl.

Memoowl pewienus ypagHeHuti: Memoobl pagHOCUTbHLIX NPeoopazosanuil, epaguieckul
Mmemod. Obracms onpedenenus ypasHerus: (001acms OONYCMUMbIX 3HAYEHUL NEePeMeHHOLL).

Hcnonvzoseanue ceoiicme Qynkuyuii npu pewienuu ypaenenuil. ToXJeCTBEHHbIC
npeoOpa30BaHus pallOHATLHBIX BBIPAKCHUH.

CrerneHb C 1eNbIM [T0Ka3aTeIeM.
CreneHp ¢ IeTBIM OTPULIATENFHBIM TTOKa3aTeneM. CBOWCTBA CTENICHH C IIEITBIM TIOKA3aTEeIeM.

OO6patHas nponopimoHanbHoCTh. CBoMcTBa GyHKIMN Y =— u e€ rpaduk. ['unepbona.
X

KonTposbnas padora Ne 1 mo reme «OCHOBHOe CBOIICTBO PallHOHAJIbHOI 1podu.
CJ10:keHMe U BBIYMTAHHE PALMOHAJIBHBIX APo0eiD

KonTposbHnas pabora Ne 2 mo reMe: «YMHOKeHHe U /ieJleHHe PAallMOHAJIBHBIX Apo0eii.
ToxaecTBeHHbIE NPEOOPA30BAHNS PALMOHAIBHBIX BbIPAKEHUH»

K L. "
KonTposbnas padora Ne3 «Crenensn ¢ neabiM noxkasarejem. @ynxkuus y=>. E& cBoiicTBa

u rpadpux»

2. KBagpartnble kopHu. /lelicTBUTeIbHBIE YHCIA
®yHKIHMA y=X°

Oyukun. Kycouno 3a0antvle QyuKyuu.

KBanpatHsle kopHH. ApupMeTHUeCcKuil KBaipaTHbIA KOPEHb.

Ipocmeiiuue uppayuonanvbuvle ypagrenus éuoa .| f (x)=a, «/ =9(

MHo:xecTBa U OTHOIIEHUS] MEK1Y HUMH

MHOXECTBO, Xapakxmepucmuieckoe CEOUCmMe0 MHONCeCmed, dIEMEHT MHOXKECTBA,
nycmoe, KoneyHoe, beckoHeunoe mHoodcecmso. IlonMuoxxkecTBo. OTHOIIEHNE TPUHAICKHOCTH,
BKJTIOUCHUS, PABEHCTBA. DJIEMEHTBI MHOXECTBA, CITOCOOBI 3aJaHMsI MHOXKECTB, pPACHO3HABAHUE
HOOMHONCECMS U IIEMEHMO8 NOOMHONCECE C UCNONb308AHUEeM KpYeos Diliepa.

Onepanumn HaJT MHOKECTBAMHU

[lepeceuenne u oOBEAMHEHHE MHOXKECTB. Pasznocmb MHOdMCECms8, OONOIHeHUe
MHOdMCecmea. nmepnpemayus onepayuti Ha0 MHOMCECMEAMU C NOMOWbIO Kpy2os Jiliepa.

Hcropust MaTeMaTHKU.

JL.Diinep.

PanuonanbHble yncia.
MHOXeCTBO palMoHaNbHBIX YHcel. CpaBHEHHE palMOHANBHBIX 4YHcen. JledcTBus c
parMoHANTBHBIMU YuCIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.
Hcropust MaTeMaTHKU.
beckoneunocmv mnosicecmea npocmuix uucen. Yucaa u onunsl ompesxos. Payuonanvrvle
yucaa. [lompebnocmo 6 uppayuonanvuvix yuciax. lllkona Iugazopa.
HppauunonajibHble YuCIa
[TonsiTne wuppanMoHaIbHOrO 4uHcHa. Pacmo3HaBaHWE UWPpPAMOHANBHBIX Yucel. [Ipumepsl

J0Ka3aTCJIbCTB B anre6pe. I/IppaL[I/IOHaHLHOCTB LII/ICJ'IH.\/E. HpI/IMeHeHI/Ie B TCOMCTPHUH.
Cpa@ueuue UppayuoHalbHblx Yuceil. Mnooicecmeo OeticmeumenvHvix yucel.



[IpeoOpa3oBanue BbIpAXEHUH, COICPKALIMX KBAJApPaTHbIE KOPHH: YMHOXCHHE, JelieHHE,
BBIHECCHHE MHOXHTES U3-T10/1 3HAKa KOPHS, 6HECeHUe MHONCUMETA OO 3HAK KOPHSL.

Oyukius Yy = /X u e€ rpaduk.
Kountpoasnas padora Ne 4 no teme: «KBagpaTrubie kopHu. JlelicTBUTe/ILHbIE YUCIA)»

3. KBaapaTHble ypaBHeHUs

KBagparuele ypaBHeHus. HenosiHble KBajpaTHble ypaBHEHMs. J(MCKPUMHHAHT KBaJpaTHOI'O
ypaBHeHus. PopMyia KOpHEH KBaJpaTHOTO ypaBHeHUS. Teopema Buema. Teopema, obpamuas
meopeme Buema. Perienue KBaJpaTHbIX YpaBHEHUN: HCIONb30BaHUE (QOPMYIBl  JUIS
HAXO0XJICHUS KOpPHEH, cpaguueckutl mMemoo pewienuss, paziodceHue Ha MHOJICUment, noooop
KOpHel ¢ Ucnonvzoganuem meopemvl Buema. Konuuecmeo xkopHeli K6a0pamHoz2o YpasHeHus 8
3asucumocmu om e2o0 OuckpumuHauma. bukeadpammuvie ypasneHus. YpasueHus, ceooumvie K
JUHeUHbIM U keaopamHuimM. Keaopamuvle ypasuenus ¢ napamempom.

Memoowi peutenusi ypasHeHuil: Memoo 3ameHbl NepemMeHHOU.

Keaopammnuwiii mpexunen, paznosicenue k6ao0pamno2o mpexuiena Ha MHONCUMENU.

HcTopusi MaTeMaTHKH.

@. Buem.

Hcmopusa eonpoca o Haxodxcoenuu Gopmyn KopHel aneebpaudeckux ypagHeHuu
cmenenetl, bonvuiux yemoipex. H. Tapmanws, [owc. Kapoano, HX. Abens, 3. I'anya.
PanmonansHbie ypaBHEHHS KaK MAaTeMaTHYECKUE MOJICIIA PEAIbHBIX CUTYAIIH.
3agaunm Ha JABHIKeHHe, PadOTy M NOKYNKH. AHAIW3 BO3MOXHBIX CHUTYallMil B3aUMHOIO
pacrosioxxeHuss 00bEKTOB MPHU UX JBUKEHUH, COOTHOLIECHUSI 00BEMOB BBIMIOJIHAEMBIX Pa0b0T IpH
COBMECTHOH pabore.
3agaum HA YaCTH, J0JI4, NPOUEHTHI. Penienue 3a1au Ha HAXOXK/IEHNWE YaCTH YUCIIAa U YHUCIIa 110
ero yactu. Pemienue 3a7a4 Ha npoueHTs! U Joau. [Ipumenenne nponopuuii npu peneHnu 3aaad.
KonTposbnas padora Ne 5 mo reme: «KBaagparnsie ypaBuenusi. Teopema Buera»
Konrpoabnas padora Ne 6 mo teme «KBaaparHblii TpéxuiieH. Pemenne ypaBHeHni,
CBOISIIIMXCS K KBAJIPATHBIM YpaBHeHUsIM. PelieHue 3a1a4 ¢ noMoIbI0 PpAallMOHAJIBHBIX
YPABHEHHII»

4. IToBTOpEHUE M CUCTEMATHU3AIUA Y4eOHOI0 MaTepHuaJia
IToBrOpenue . Pemenue 3anau.
HToroBasi npoMexkyToUHasl aTTeCTAllMsA 32 Kypc ajredopbl 8 kiacca.



4. TemaTH4eckoe IVIAHUPOBaHHE, B TOM YHCJe C Y4eTOM padoueil NporpaMmsl
BOCIMTAHHS C YKa3aHHEM KOJIHYeCTBA YaCOB, OTBOJMMBIX HA OCBOCHHE KaKA0H TeMbl

Ne
n/n

Tema

Koauuect
BO 4aCOB

@®opMbl, BUJbI U COIEPKAHUE
AeSITeILHOCTH IO peaju3auuu
BOCIIUTATEJIbHOI0 YPOKA

PaL[I/IOHaJIBHLIC BBIPpAKCHUSA

43

ycmaroeJjieHue Ooeepumeﬂbelx
OMHOUICHU MleCdV ydyumenem u _ e2o
VYEeHuUKamu, Cl’lOCO6CWl6V’0WZxD€

NO3UMUBHOMY __80CHPUAIMUIO _ VYAUWUMUCH
mpebosanuii u npocsvh yyumes,
NPUBTEYEHUIO ux BHUMAHUSA K
00cyocoaemol  Ha _ypoke uH@opmayuu,
AKmMusU3auUU ux NO3HABAMENLHOU
oesimeibHOCHU.

[To3HaBarenbHBIE S- MUHYTKH,
MMOCBAIICHHBIC 125-1€THIO CO THS
poxaenus B.JI. 'onuapoBa u 130-netuto
co nHs poxaenus .M. Bunorpanosa.
Perienne TeKCTOBBIX 3a/1ad.

BceMupHblii IeHb MAaTEMATHKH
[To3naBaTenbHbIE 5- MUHYTKH O Hay4HO-
MOMYJISIPHBIX KHATAX

KBagparssle KOpHHU.
JlericTBUTENIbHBIC YUCIIA

24

Pemenue TectoB ¢ nocienyrouein
MPOBEPKO.

Vcnonp30BaHue TPEHAXKEPOB JJISI YCTHOTO
cyera.

Pa6ora Ha caiite Pemry BIIP /1. I'ymuna.
IIpumenenue Ha ypoKe uHMeEPAKMUBHBIX
dopm pabomvl yuawuxcs: TPyIIoOBOM
paboThl WK paboThI B Tapax, KOTOPHIE
y4daT IIKOJIFHUKOB KOMaHIHOW paboTe u
B3aMMOJICHCTBHIO C IPYTUMH JI€THMHU.
UCNOIb306aHUe BOCTIATATEITHHBIX
BO3MOYKHOCTEH coJiepaHusl yueOHOro
MpeaAMETa uepes noao0op mpoOIeMHBIX
cuUTyalui ans oOCyKIeHus B Kacce

KBagparHble ypaBHEeHUs

25

Vcrionb30BaHNE BU3yaJIbHBIX 00pPa30B -
HarvsHasl aruTanus IKOJIbHBIX CTEHI0B;
BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYD,
KOTOPBIE TIOMOTAOT MOAECPKATh
MOTHUBALIMIO JAE€TEH K MOJy4EHHUIO 3HAHWM,
HaJa)XMBAaHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOILEHUN B KJlacce,
ITIOMOTAIOT YCTAaHOBJIEHUIO
N00posKenaTenbHOM aTMochepbl BO BpeMs
ypoKa

Pab6ota Ha caiite Pemry BIIP /I. I'ymuna.
Hcnonp3oBanue nuHpopmaiuu o Bennkoit
OTeuecTBEHHOM BOMHE B KAUECTBE
JUJAKTHYECKOr0 MaTepuana.




pa3BHTHE CaMOCTOSTCIILHOCTH, peICKCHH
U CaAMOOIICHKH, IUIAHUPOBAHUS CBOCHU
JIESITCIIBHOCTH O0YYarOIIUMUCS;
nooOYIHCcOeHUE UKOIbHUKOS COONI00amb Ha
VYpOKe 00uenpunsamole HOpMbl NO8EOCHUS,

NPUHYUNBL V4EOHOU OUCYUNAUNDBL U
CaMOOP2aHU3AUUU, CAMOKOHMPOJIA

[ToBTOpEHNE N cHCTEMaTH3ALUS
y4eOHOro MaTepuasa

Pa3BUTHE CaMOCTOSITEIbHOCTH, pediekcun
M CaMOOILICHKHM, IUIAHUPOBAHUS CBOEH
JIeATETLHOCTH 00yUYaIOIIUMHUCS;
nooOYIHCOeHUE UKOIbHUKOS COONI00amb Ha
YpOKe 00UlenpuHsmole HOpMbl N08eOeHUs,

NPUHYUNBL V4eOHOU OUCYUNAUNDBL U
CaMOOP2aHU3AUUU, CAMOKOHMPOJIA

Peseps.

Pezepe yuebnoco spemenu
NIAHUPYEMCsl UCNOTIb308AMb HA
BIIP, cmpamosbie
KOHMpOlbHble pabomul 3d
noJy200usl.




5.0neHo4HbIe MaTepHAJIbI
1. Anrebpa: numakTHUeCKHME MaTepuaibl: &8 Kiacc: TMocobue I ydaruxcs
obmieoOpazoBarenbHbix opranm3anmii / A.I'. Mep3nsk, B.b.  Ilomonckuii, E.M.
PabunoBuu, M.C. Skup. — M.: Benrana-I"pad, 2020.

MeToanuyeckne MaTepuaJIbl
1. AnreGpa: 8 kmacc: y4eOHUK Ui ydaliuxcs oOIIeo0pa3oBaTeNbHBIX YUPEIKICHHHA /
A.I'. Mep3iisik, B.b. [Tononckuit, M.C. SIkup. — M. : Benrana-I'pad, 2021.
2. Anrebpa: 8 macc: merogumueckoe mocobue / E.B. Byuko, A.I'. Mep3msik, B.b.
[Tononckuit, M.C. Slkup — M.: Benrana-I"pad, 2020.

20P
Ne Aapec D0P*
wn Ha3zBanmue pecypca / KpaTkoe onmucaHue
I'ocynapcrBennas obpaszoBarenbHas Iuiatdopma «Poccuiickas | https://resh.edu.
ANIEKTPOHHAS IIKOJIa» — 3TO WHTEPAKTUBHBIC YPOKHU IO Bcemy | ru/about
WKOJIbHOMY Kypcy ¢ 1 mo 11 kjmacc oT ayymmx ywuTeneu
CTpaHbl, B TOM 4HcJIe MO Maremaruke. MHpopmarmonHo-
1. | oOpa3oBarenbHass  cpeia  JUIsl  U3YyYCHHsS ~ MAaTEMaTHKW,
o0benuHsIomas ydeHnka (B Tom uucie aereit ¢ OB3), yuunrens,
POIUTENS U OTKPBIBAKOIIAS PABHBIN JAOCTYI K KAYeCTBCHHOMY
obmeMy 00pa3oBaHHIO HE3aBUCHMO OT COLMOKYJIBTYPHBIX
YCIIOBH.
OnexktpoHHass OuOmMoTeKa YYeOHMKOB M METOAMYECKHX
2. | matepuanoB.  IlpemmetHsle  paszmensl  «Matematukay, | http://window.edu.ru/
«AnreOpay, «I'eomerpus»
denepanbHbIii HTHCTUTYT Teparoruueckux udmepennii. OI'D u | https:/fipi.ru/
EI'D no marematuke. Ha caiite pa3meniarorcs: 1eMO-BapUaHThl
3 EI'D, OI'D, I'BD nmo maremaTtuke, COOPHUKH MaTEepUaIOB IS
" | HIOATOTOBKM OOYYaIOIMXCsA IO MaTeMaTUKe, METOJUYECKUe
PEKOMEHJallMM  JKCIEPTOB  MPEIMETHOH KOMHCCHH IO
MaTEeMaTHKE.
. http://window.e
Karanor Poccuiickoro o6meoOpa3oBarensnoro Iloprana. du.ru/window/c
4. | IlpenmetHbIe pa3aesnbl «Matemarukay, «Anrebpar, UM
atalog
«I"eomeTtpusi».
http://www.school.edu
5 Karanor «OO0pa3oBaTenbHble pecypchl ceTn MHTepHeT s U
o01ero 0opa3oBaHUs». —
6 Kartanor «lllkoneueii  Supexc». [lpenmernsie  pasmens | http://catalog.iot.ru
" | «Maremarukay, «Anredpa», «I'eomerpusy.
; OOpa3oBareNbHbIi MOPTAN IS MOArOTOBKKA K 3K3aMeHam 1o | https://math-
" | npodusibHON 1 6a30BOM MaTeMaTHKe. ege.sdamagia.ru
Caiir A.Jlapuna. Marepuansl st noaroroBku k EI'D mo
MaTemaTuke, 6a3a 3agad gpopmupyercs Ha ocHOBe OTKpBITOrO
8. baHka, TpPeHHPOBOYHBIX U IUATHOCTHYECKUX PabOT, MPOOHBIX U https://alexlarin.net
peanbHbix BapuanToB EI'D m OI'D. Mmeercs BO3MOXKHOCTH
COCTaBUTh BapHaHT B BEPCHH IS MMEYaTH. AaTHPOBAHO IOJ
JIEMOHCTPAIIMOHHBIN BapuaHT EI'D Tekymero roza.
9 [IpencraBneHbl pelieHUs TPEHHUPOBOUHBIX BapuaHTOB A. | https://mathlesson.ru/n
" | Jlapuaa OI'D u EI'D. 00de/890
10) Caiit  «IlepBoe  ceHTsiOpsi».  Eskeromubrii  ¢dectuBans | https://urok.1sept.ru



https://resh.edu.ru/about
https://resh.edu.ru/about
http://window.edu.ru/
https://fipi.ru/
http://window.edu.ru/window/catalog
http://window.edu.ru/window/catalog
http://window.edu.ru/window/catalog
http://www.school.edu.ru/
http://www.school.edu.ru/
http://catalog.iot.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://mathlesson.ru/node/890
https://mathlesson.ru/node/890

«OTKpBITEIN  ypok» (mpoBoautcs ¢ 2003 rtoma). SfBnsercs
MacCOBBIM U MPEJCTABUTEIBHBIM OTKPBITBIM I1€JarOrMYECKUM
dbopyMOM, B KOTOPOM IMPUHUMAIOT Y4acTHE THICSYU MEAaroroB
— yuuTeseld MareMaTHKU. Matepuainbl y4aCTHUKOB (CTaTbU C
U3JI0’KEHUEM TIeIarorHYecKoro OnbiTa) MyOJIMKYIOTCS Ha caiiTe,
B KHUTax-COOpPHHKAxX TE3UCOB CTAaTe M Ha KOMIIAKT-TUCKaX C
MTOJIHOTEKCTOBBIMU BEPCUSMHU BCEX MATEPHAJIOB.

11,

VY4u.py - oTedecTBEHHAsI OHJIalH TIaTGopma, TJe YICHUKHA U3
perroHoB Poccur HM3ydarOT MareMaTHKy B HMHTEPAKTHBHOW
dbopMe. Yum.py pacKpbhiBaeT MOTEHIMAT KaXIOro peOeHKa.
[Tnatpopma aHamu3uUpyeT ACHCTBUSA KaKIOrO yYeHHKAa W Ha
OCHOBE JIaHHBIX MMOJOUPACT MEPCOHATBHBIC 3aJ]aHus, CO3/1aBast
TaKUM  00pa3oM  HHAMBUAYAIbHYIO  00pa30BaTEIbHYIO
TPaeKTOPHIO. B TOM umciie u Mo MaTeMaTHKe.

https://uchi.ru/

12,

Canir  Poccuiickoro coBeta  OJUMIIHAL
[TyOnukyercs YTBEPKICHHBIN [epeyYeHb
IIKOJILHUKOB Ha TEKYIUH y4eOHBIH ro.

IIKOJILHUKOB.
OJIUMITUAT

https://rsr-olymp.ru/

13,

Polymedia — Bexymuii poccuiicKuii OCTABIIUK KOMILIEKCHBIX
pelIeHuii W ayAHOBHU3YaJbHOTO OOOPYJOBaHHUS HA pBIHKE
oOpa3oBanus. B  KOMIUICKCHYIO TIpOrpamMMmy IOJIICPIKKH
00pa3oBaHUsl BXOIUT: TEXHUYECKAas MOMIACPIKKA; OOydeHHUE
pabote ¢ 00pa30BaTEIbHEIMA MHCTPYMEHTAMH; METOJINYECKast
MOJIIEpKKa; HHPOPMAIIMOHHAS MMOIEPIKKA; COTPYIAHUYECTBO C
TBOPYCCKMMHU  IIKOJAMHU:  KOHKYPCHI, KOH(EpEHIHMH U
CEeMHUHApBHI.

https://www.polymedi
a.ru/

14,

Enunas xomnexkuus HudpoBbix oOpazoBaTenbHBIX PECYPCOB 1O
MaTeMaTHuKe, 1o kiaccam, TemMaM u Y MK

http://school-
collection.edu.r

u/

15,

[Teacoser. Marepuansl o ®I'OC. Maremaruka (IpoeKTHAS
NESITeIbHOCTh, BHEKJIACCHBIE MEPOTIPUSITHSA).

https://pedsovet.org/

16.

YuutenbCckuid  moOpTal — MEXAYHapOAHOE  COOOIIECTBO
YUHTEIIEH.

Komrekuust aBTOPCKMX IpE3€HTAlMi, YPOKOB M TECTOB,
KOHTPOJBHBIX paboT M pabouux MporpaMMm i y4duTesen
IIKOJ, B TOM 4YHCI€ MU MO MaTemMaTuke Marepuaibl s
noarotoBku ywamuxcs k EI'D u OI'D., B ToM uyucie 1o

MaTCMaTHKCE.

https://www.uchportal
ru/

17,

3aBy4. MH}p0.CaliT COAEPKUT METOAMYECKUE MaTEpPHANBI ISt
MPEeroIaBaHusl MaTeMaTHKH, TO3BOJISIET MPONUTH HE3aBHCHUMBIN
MOHUTOPUHT B 0OJacCTH TpOoQuiIsi CBOEH pabOThI, COIEPKHUT
uHpopMalKIo 0 KOHpEepeHIMIX U popymax.

https://www.zavuch.ru
/

18,

OOpazoBatenbHas colManbHasi CeTh PAOOTHUKOB 00pa30BaHUS.
Bo3MoXHOCTE CO371aTh MHHH-CAWTHI IIeJarora-MaTeMaTHKa,
chopMUpOBaTh MaTepUaNbl ISl  yYPOKOB, OIYOJIHWKOBATh
MaTtepuaibl MOPTPOINO

https://nsportal.ru/

19,

WHboypok — MOMyISApHBIA cailiT, OpraHu3ylomuil KOHKYPCHI,
OJIUMITIUA/bI, BUKTOPUHBI B 00JacCTH MaTeMaTUKHU JUIsl JETeH,
KOTOPBIM HEOOXOMMO MOBBIIIATh MOTUBAIMIO K MaTEMATHKE.

https://infourok.ru/

20,

MaTtemartuka: cipaBOYHUK OpPMYJI O anredpe U reOMeTpuu.

http://www.pm298.ru/

21]

Mup matematuku. Ha caiite coOpaHbl camble MHTEpPECHBIE U
SpKHe Tpe3eHTauuu 1o maremaruke. Jlns Oosee ynoOHOIM
HaBUTAIUH 110 CAalTy BCE NMPE3EHTALIMU pa3/iesieHbl Ha KJIAcChl, a

https://mirmatematiki.
ru/
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https://nsportal.ru/
https://infourok.ru/
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TaK)Ke CBEPXY MMEETCsl MOKCK CcalTa.

22]

NeHudLit. DnekTpoHHbBIC KHUTH KaTeropun «MaTtemaTukay.
CaliT sBiIsIeTCsl KaTajioroM CChUIOK Ha (paifyibl ¢ 371€KTPOHHBIMU
KHHATaMH [0 MaTeMaTuke (mpeumyiiectBeHHo B popmartax PDF
u DJVU).

https://www.nehudlit.r
u/books/subcat350.ht
ml

23,

CoOpanbl KHUIM M YYE€OHUKHM caMblX [ONYJISPHBIX U
BOCTpeOOBaHHBIX aBTOpOB. Maremaruka: Bunenkun H.A.,
Mopakosuu A.I'., IloropenoB A.B., VYrpunosunu H.J,,

KonmoropoB A.H., Aranacan JI.C., Tynpuunckas E.E.,
Hemunosuu B.I1., MakapsiueB FO.H., Anumos III.A. u npyrue.

https://nashol.me/knig
i/

MIIHMO - MockoBcKui Hentp HenpepriBHoro
Matemaruueckoro OOpa3zoBanus. Llenb caiita: coxpaHeHHE U
pasBuUTHE  TpajAuLUil ~ MaTeMaTH4ecKoro  oOpa3oBaHMUS,

NOJICP)KKA PA3NUYHBIX (OpPM BHEKIACCHOW paboOThl  CO

24, https://mccme.ru/
IIKOJbHUKAMK  (KPYXKKOB, OJIMMIIHAA, TYPHHPOB H T.1.),
METOAMYECKast  IOMOIIb  PYKOBOIMUTEISAM  KPYXKKOB U
IperioaaBaTCiIsAM KJIaCCOB C er'Iy6J'IeHHI>IM I/13y‘leHI/IeM
MAaTCMAaTUKU.
https://utf8.1bz.ru/met
25| Jlaboparopust A.I'. MopakoBuya. odist/authors/matemat
ika/7/
ABTOpCKaﬂ CTpaHI/IIIa IIOKTOpa IIeJarortdcCKux HaYI(,

26,

npodeccopa, 3aciyxeHHoro nestens Hayku PO, Jlaypeara
npemun Ilpesunenta Poccuiickoit ®enepanuu B oOnactu

obpazoBanmss 3a 2001 ro;m, mpodeccopa  Kadempsl
MaTEMaTHYECKOTO aHalli3a W METOAWKH IPEIoIaBaHus
MareMaTuku MHCTHTyTa MaTeMaTMKM W UHPOPMATUKU

MOCKOBCKOr0 TOPOJICKOTr0 NEeAarorn4eckoro YHUBEPCHUTETA
Anekcanzpa ['puropbeBrua MopakoBuua.

Www.ziimag.narod.ru/
index.html

27|

HNutepuer-npoekT «3amaun». Cucrema 3amay Jjisi MOATOTOBKH
YPOKOB, KPYXKOB U (DaKyIbTaTUBHBIX 3aHATUH MO MaTeMaTHKe.
B cucreme conepxkarcs 3amaud ONMMIUAL W TYPHHPOB IO
MaTeMaTHUKE Pa3HOT0 YPOBHS U Pa3HbIX PETHOHOB.

https://problems.ru/

28,

VPOKHM. NET. Ienp caiita - [OOMOIIb MOJOABIM U
HAYMHAIOIIUM YYUTENSIM B COCTAaBJICHUU TOYPOYHOTO H
TEeMAaTUYECKOT0  IUIAHUPOBAHUSA,  CIEHAPUEB  IIKOJBHBIX
Mpa3gHUKOB, B pa3pabOTKe OTKPHITHIX YPOKOB MO pPa3HBIM
IIKOJBHBIM TIPEIMETaM, KJIACCHBIX YacOB, B TOM YHCIE JJIsI
yuuTeNed MaTEMATHUKHU.

http://www.uroki.net/

29,

Maremaruueckue OIMMIUAAbBl M OJNMMIMAJHBIE  3aJauH.
Nupopmanusa o6 onumMnuazax Mo MaTeMaTUKE pPa3IuYHOIO
YPOBHS, 3371a4l U NOJPOOHbIE KOMMEHTAPUHU K PELICHUSIM.

http://zaba.ru/

30,

Meralllkoma.  VIHTepHET-KpyXKH,  KypChbl,  OJIMMIIHAMBI,
KOHKYPCBI, TECThl, BEOMHaphl JUIS IIKOJBHUKOB. Y4eOHBIE
1OCOOMS 17151 NKOJIbHUKOB, BEOMHAPHI JJIs1 yUUTENEH.

https://metaschool.ru/

31]

bubnuoreka BHMIEO-ypOKOB IO  IIKOJBHOW IpOrpamme.
OTKpBITBIE YPOKH O BCEM INPEAMETaM IIKOJIbHOW MPOrpamMMmbl,
B TOM YHCJIE U MO0 MAaTEMATHKE, COAEPKAT TECTHI, TPEHAKEPHI,
KOHCIEKTHI.

https://interneturok.ru/

32]

OO6pazoBatenbHbIE
Marepuaiibl
napajuIeIsiM.

pecypcel  HutepHera — Maremaruka.
K YypoKaM MaTeMaTUKd I[I0 BCEM TEeMaM |

https://may.alleng.org/
edu/math.htm
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33]

Caifr, KOTOpBIM OTKpbIBa€T JAOCTYH K OJUMIIMAAAaM IO
MaTeMaTHKe, KypcaM MOBBIIICHHs KBaTHU(pUKauU, BeOUHapam,
pabouum mporpammam.

https://rosuchebnik.ru/
material/40-saytov-
kotorye-oblegchat-
rabotu-uchitelya/

34,

Omnnaitn-mikora  @okchopr. Ha  cailite  mpemiaraercs
nonarotoButhest K EI'D u OI'D nmo marematuke, yrmyOUThCS B
MIpeJIMET, MOCTYIHUTH B BY3.

https://foxford.ru/

35,

IToctpoenne rpadukoB GpyHKIHIA OHIIAIH.

http://www.yotx.ru/

36,

Jlmunenii  caéit H. 3wipbepOepr (yumTenb MaTEeMaTHKH,
3acmyKeHHBIM y4uuTelnb Poccuu, KaHIWOAT TEAaroruyecKux
HayK, JIOLEHT, aBTOp psga YYEOHHMKOB 110 MaTEMaTHKE).
Karanor ¢aitios.

http://zilberberg.ru/

37,

ApOys3. 3aHuMaTebHbIN MHP YHUCell. Conepxur
3aHMMATEIbHBIC (DAKTHI U3 MHPA YHCEI.

http://arbuz.uz/t e pi.
html

38,

Marematuka B noMomb. MOXHO 3a CUMTaHHBIE MHHYTBI
IIPOBEPUTH CBOM MCTUHHBIN YPOBEHb 3HAHUM 110 MAaTEMATHKE 3a
0001 KJlacc WM pasfiell, BO3MOKHOCTh MOCITYIIaTh KOPOTKHE
JICKIIMM 110 NIKOJIbHOM MAaTEMAaTHKE.

http://mathtest.ru/

39,

Canva - onnaliH-CepBUC MO CO3JAHUIO JUarpamMm U rpadukoB
CaMOCTOSITEJIbHO MJIM HAa OCHOBE I'OTOBBIX I11a0JIOHOB.

https://www.canva.co
m/ru ru/grafiki/

40,

01Math — oOyugarorias OHJIaWH-CHCTEMa [0 MaTeMaTHKe,
MpeHa3Ha4YeHa /IS MKOJbHUKOB, KOTOPHIE XOTST JIYYIIIe 3HATh
MaTEeMaTHKY, TOJIYYUTh 0oJiee TIIyOOKOe MOHUMaHUE y4eOHOTOo
MaTepuaia, ¥, Kak CJIeJACTBHE, TOBBICHTH CBOI) YCIIEBAEMOCTb.

https://www.01math.c
om/

41]

Core — oredecTBeHHBIH OHIANH-TIaTHOpMA, KOHCTPYKTOP
CIIO)KHBIX ~ MHTEPAKTUBHBIX  OOpa30BaTeNbHBIX  €JUHHI,
MaTepuajioB, B TOM YHCIIE IO MATEMATHKE U NPOBEPKH 3HAHUI
c 00OpaTHOH CBSI3pI0 M AUIEKTPOHHBIM JKypHaJoM. JlaHHBIN
KOHCTPYKTOp OBLI CO3/1aH B paMKax mpoekTta «HammonanbHas
Otkpeitas Illkonma». C ero mnoMombl MOXET CO3/1aBaTh
MHTEPAKTUBHBIE YPOKHU, UHTEPAKTUBHBIE pab04Me JIHCTHI.

http://didaktor.ru/core-
otechestvennyj-
konstruktor-
interaktivnyx-urokov/

42

Matematuka I BceX — 0Opa3oBaTeNbHBIN  MOpTa.
JluctaHIIMOHHBIE YPOKH, WHTEPHET-COPEBHOBAHMS,
MaTeMaTUYeCKUE COpPEBHOBAHUS, CCBUIKM Ha  MOJIE3HbIE
pecypcbl U COOpPHUKHM HHTEpPECHbIX 3aaad. OpraHuzaTopbl

| mpoekra: IlpaBuTtenscTBO SIpocnaBckoit obnacty, JlenapraMeHT

oOpazoBanmsi  SpocnaBckorr obmactu, ['Y SO «llentp
TEJICKOMMYHUKAaIMA ¥  WH(OPMALMOHHBIX  CUCTEM B
00pa3oBaHUN.

https://math.edu.var.ru
/
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IloypouHoe niianupoBanue no aaredope 8 kiaacc

Ne
ypoka

Tema ypoka

Jara

PanuonaabHble BbIPAKCHU S

1. IToBTOpeHne Kypca anreOpsl 7 Kiacca

2. JIpobno-payuonanvrule gvipadicenus. Aneedpauveckas 0Opoou.

3. Lonycmumvle 3HaueHus nepemeHHbIX 8 OPOOHO-PAYUOHATLHBIX
BbIPANCEHUSIX

4, OcHOBHOE CBOMCTBO paroHanbHOU npodu. Coxpauerue
aneebpauveckux opooell.

o. OcHOBHOE CBOMCTBO paldoHaIbHOU npodu. Ilpusedenue
aneebpauveckux opooell Kk ooujemy 3HameHameo.

6. Heticmesus ¢ aneebpauyeckumu Opodsmu: ciodxcenue Ipooei ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMU.

1. eticmsus ¢ aneebpauueckumu Opoosmu: ebluumanue Npooeu ¢
OJIMHAKOBBIMH 3HAMEHATEJISIMHU.

8. Crno’xeHue ¥ BBIYMTAHNUE PALIMOHAIBHBIX Jpo0eit

9. Jeticmeus ¢ aneebpauveckumu OpoosmMu. CIIOKCHUE U BBIYUTAHUC
Ipo0el ¢ pa3HbIMU 3HAMEHATEIISIMU.

10. CrnosxeHue ¥ BBIYUTaHUE PALIMOHAIBHBIX JPOOeH ¢ pa3HbIMU
3HAMEHATEISIMH.

11. [IpumeHeHue CIOXKEeHHs U BBIYUTAHUS PAIIHOHATBHBIX IPOOEH It
YIPOIICHUS BBIPAKECHUI

12. [TpeoOpazoBanue TpOOHO-TMHEHHBIX BRIPAKEHUI: CII0KEHHUE.

13. [IpuMeHeHre OCHOBHOTO CBOWCTBA PAallMOHAIIBHOM Ipo0u st
MOCTPOCHHUS TPapUKOB

14. [ToBTOpEeHME U cucTemMaTH3aIys y4eOHOTO MaTepuaa o TeMe
«OCHOBHOE CBOMCTBO palioHaIbHOU ApoOu. CloKeHUE U BIYUTAHNE
paIMoOHAIBHBIX IPOOEii»

15. Kontposbnass padora Ne 1 mno Teme «OcCHOBHOe CBOHCTBO
paumoHajbHOIl Apodu. Cio:keHHMe M BbIYHTAHUHE PANUOHAIBHBIX
apooeii»

16. Jeticmesus ¢ aneebpauueckumu OpooAMU: YMHOMCEHULe.

17. JeiicTBus ¢ anreOpandeckumu apoosimu: aenenue. [IpeodpazoBanue
JpOOHO-TMHEWHBIX BBIPAKCHHI: YMHOKEHUE, IETICHHE.

18. Jleticmeus ¢ aneebpauveckumu Opoobsimu. BO3BEIIEHUE B CTETICHb

19. [TpuMeHEeHHE YMHOXCHHUS H JISIICHUS PAIlHOHATBHBIX IPOOCH Jst
YIPOIIEHUS BBIPAKESHHH.

20. ToxaecTBeHHBIE MPeoOpa30BaHMs PAMOHATBLHBIX BRIPAKCHUN.

21. [Ipumenenue aeicTBHil HaJl anredOpandyecKuMu APoOSIMHU IS
VIPOIICHHS PAIlIOHATBHBIX BRIPAKECHUN

22. [Tpumenenue AeicTBHi HaJl anreOpanyecKuMu APOOSIMH TSI
JIOKa3aTeIbCTBA TOXKIECTB.

23. [Ipumenenune paecTBuil  Hax anreOpanvdeckuMu  ApoOsIMU IS
HaXOXICHHUS 3HAYeHWH BBIpAXECHUU. [Ipeobpazosanue evipadicenul,
CO0epHCauUX 3HAK MOOYJIA.

24, Pemenue 3anay no teme «ToxaecTBeHHbIE TPEOOpPa30BaHU
paIMOHATILHBIX BBIPAKECHUN.

25. [ToBTOpeHne u cucremarusanusi y4eOHOTO Marepwaia MO TeMe

«YMHOXEHHE W JICJICHWE palMOHAIBHBIX Jpolel. ToXkaecTBEHHBIC
peoOpa30BaHUs PAIIOHAIBHBIX BRIPAKEHUI




26.

KonTpoabHass padora Ne 2 mo Teme: «YMHOXKeHHE W JIeJIeHHUE
panMoHaJbHBIX  ApoOeii.  ToxaecTBeHHble  MpeoOpa3oBaHus
PALMOHAJBHBIX BbIPAKEHHII»

27. Ilpeocmasnenue o0 pasnocurbHocmu  ypasHenui. J{poOHO-
panMoHanbHbIe ypaBHeHUsA. Qbaacmb onpeodenenus ypasHeHus (001acmo
O00NYCMUMbIX 3HAYeHUll nepemenHoll). Memoosl pewienus ypasHeHull:
MemoObl pABHOCUILHBIX NPe0OPA308aAHULL.

28. Pemenue npocreiimux ApoOHO-TMHEHHBIX YPAaBHEHHI.

29. Pewenue opobro-payuonanvHulx ypasreHull.

30. Pemienue TeKCTOBBIX 33724 C MOMOIIBIO APOOHO-PAIMOHATIBHBIX
ypaBHEHUI Ha JIBU)KEHHE.

31. CreneHb C LEIbIM OTPUIIATEIILHBIM TTOKA3aTeJIEM.

32. Haxosxnenue 3HaueHHI BBIpAXKEHUHN, cOOeparcaumyux cmeneHu ¢ yeavim
nokasamejnem.

33. CraHJapTHBIN BUJT YHCTIa.

34. CBOJCTBA CTETICHH C IIEJIBIM MTOKa3aTeleM

35. Bo3BezieHne B CTENEHb NPOU3BENICHHS

36. Bo3Benenue B creneHn npobu

37. IIprMeHeHne CBOWCTB CTENEHM ISl YIIPOIICHMS BBIPAKECHUN

38. [IpumeHeHue CBOIMCTB CTENEHU ISl HaXO0K/ICHUSI 3HAYCHHUI BBIPAYKEHU N

39. OO6parHast MPONOPIHOHATBLHOCTh

40. . K .

CaoiictBa ¢pyHKIIMN Y =— u e€ rpaduk. ['umepbdona.
X
41. Memoowt pewenus ypasnenuil: epaguueckuti memoo. VIcronb3oBaHue
k .
rpaduka QyHKIMH Y=— JUIsl pEIICHUS YPaBHEHUH.
X
42. [ToBTOpenue u cucremaru3zanus yueOHoOro Marepuaia no reMe «CreneHnb
kK .
¢ uensiM nokasarenem. dynkuus y=-. E€ cBolicTBa u rpaguk»
X
43. KonTtpoabHnas padora Ne3 «CreneHb ¢ HeJbIM OKa3aTeJIeM.

m| o o
DyHkuus y==- Eé cBoiicTBa M rpapux»

KBagparTnbie KopHH. /lelicTBUTEeIbHBIE YHCJIA.

44, ®yuxims Y = X2, eé rpaduK U CBOIHCTBA..

45, Hcnonvzoeanue  ceolicmé  Qynkyuu  npu  pewieHuu  ypagHeHul.
Ucnonp3oBanue rpaduka GyHKIHN Y = X? 71 pelleHns ypaBHEHHUH.

46. Kycouno 3amannabie GyHKINH.

47. KBagpatHble KopHU. ApudMeTHUECKUI KBaIpaTHbI KOPEHb.

48. Haxox/1eHre 3HaueHN BBIpAKEHUHN, COIEpKAIIMX KBaJPATHBIN KOPEHB.

49. Pentenue ypaBHeHHs BHA X°=a. [Ipocmeriuiue uppayionaibHble
ypasnenus éuda ([T (x)=a, f(x)=g(x).

50. MHOXECTBO, Xapakxmepucmuueckoe CceOUCME0 MHONHCeCmed, SIEMEHT
MHOXECTBa, nycmoe, KoHeuHoe, beckoHeunoe mMuoxcecmeo. OTHOIIEHUE
MPUHAICKHOCTH, BKJIIOYEHMsS, PAaBEHCTBA. OJIEMEHThl MHOXKECTBA,
crnoco0bl 3a7aHust MHOXecTB. JI. Ditnep

51. ITonmHOXeCTBO. Pacno3znasanue noOMHONCECME U DNeMEHMO8
NOOMHONCECME C UCNONb308AHUEM KpY208 Diiepa.

52, Onepanuu Hag MHOXKecTBaMu. [lepeceyenne n o0beAMHEHNE MHOYKECTB.




Pasnocmv mHodcecms, dononnenue muodxcecmea. Mumepnpemayus
onepayuil HA0 MHOMCECMEAMU ¢ NOMOWbIO Kpy2os Jiiepa.

53. UucnoBsle MHOKECTBA. MHOKECTBO pallMOHAIBbHBIX uucesl. CpaBHeHUE
pauMoHaNbHBIX 4Mcen. JlelcTBUA ¢ palMOHANbHBIMU  YHCIIAMHU.
IIpeocmaenenue payuonanbHo2o Yucia 0ecamuyHol 0poowio.

beckoneunocmo mmooicecmea npocmeix uucen. Yucia u OnuHwl
ompeskos. Payuonanvuvie uucna.

o4, Ilompebrnocmo 6 uppayuonanvusix yucrax. [llkona Iugpaeopa. Tlonstue
UppalMoHaIbHOrO uuciaa. Pacrno3HaBaHue MppaLMOHAIbHBIX YHCEI.
IIpumepsl nokaszarenscTB B anredpe. MppalmoHaibHOCTb qucmay?2 .
IIpumenenne B reomerpun. Cpagnenue UPPAYUOHATLHLIX  HUCEIL.
MHnooicecmso OeticmeumenbHbixX yucei.

55. CpoiicTBa apr(METHYECKOTO KBaapaTHOTO KOPHS. ApudMeTnuecKuit
KBaJpaTHBIA KOPEHb W3 IMPOU3BEACHUS, U3 ApOOH.

56. [IpeoOpa3oBanue BEIpAXEHNUM, COACPIKAINX KBAIPATHBIE KOPHU:
YMHOXKEHUE, JeJICHHE.

o7, Apudmernuecknii KBaIpaTHBIA KOPEHb W3 CTETICHU

58. [IpuMeHeHHe CBOWCTB apu(METUYECKUX KBAJAPATHBIX KOPHEH K
peoOpa30BaHUIO YHCIOBBIX BBIPAKCHUN.

59. IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIIUX KBaIpaTHbIE KOPHU:
BBIHECEHHE MHOXKUTEJS U3-T10]] 3HAKa KOPHSIL.

60. IIpeoOpa3oBaHue BbIpAXKEHUN, COACPIKAILMX KBAIPaTHbIE KOPHU:
gHeceHue MHOJCUmeJisi N0O 3HAK KOPHSL.

61. OcB0oOOX/IeHHEe OT HMPPALMOHAIBHOCTH B 3HAMEHATEJe

62. ToxnecTBeHHbIE TpeoOpa3z0BaHus BbIPAXKEHUH, COEPKAIINX
KBaJIpaTHbIE KOPHU

63. Pemrenue 3aa4 Ha mpeoOpazoBaHme BEIPAXKEHUH, COJIEPKAIIUX
KBaJIpaTHbIE KOPHH.

64. Oynkius Y =+/X u e€ rpapuk. CoiicTBa QyHKIIUU Y = /X

65. i =4 .
Hcnonb30BaHne CBOMCTB PyHKIMU Y = +/X ISt CPABHEHHS! BBIPAJKEHHIA.

66. [ToBropenne u cuctemaTusanus y4eOHOTO MaTepuajga 1o TeMe
«KBanpatHble KOpHU. JleHCTBUTEIbHBIC YUCIIAY

67. KonTtpouabHnas pa6ora Ne 4 no reme: «KBagpaTrHbie KOpHH.

JelcTBATEILHBIE YU CJIA)

KBaapaTHbie ypaBHeHU.

68. Keanpatasle ypaBHeHUsI. OCHOBHBIC TTOHSITHS

69. Henonubie kBaspaTHBIC YpaBHEHUS

70. Pemennie HEMOIHBIX KBaJIPATHBIX YPAaBHEHUIA

71. JIMCKpUMUHAHT KBaJpaTHOTO ypaBHEeHUs. Koauuecmeo xopmeii
K8AOpAMHO20 YPAGHEHUSL 8 3A8UCUMOCTU OM €20 OUCKPUMUHAHMA.
dopMyra KOpHEH KBAJPATHOTO YpaBHEHUSI.

72. Pemennie kBapaTHBIX YpaBHEHHI: HCIIONIB30BaHUE (DOPMYIIBI IS

HAXO0XJECHUS KOpHEH




73.

Pemenue kBagpaTHBIX ypaBHEHU. Y paBHEHUSI, CBOAUMBIE K
KBaJpaTHbIM. Kgaopammvie ypasnenus ¢ napamempom.

74. Pemiennie TEKCTOBBIX 33/1a4 C MOMOIIBIO KBAIPATHOTO YpaBHEHUS.

75. Teopema Buera. Teopema, oopamnas meopeme Buema.®. Buem.

76. Pemenue kBaapaTHBIX YpaBHEHUN: 10000p KOPHEU C UCNONb308AHUEM
meopemvl Buema.

7. [ToBTOopeHne u cucTeMaTH3alMs y4eOHOTO MaTepuaja 1o TeMe
«KBagpartHele ypaBHeHus. Teopema Bueray

78. KonrpoabHasi padora Ne 5 mo Teme: «KBajgpaTHble ypaBHeHHS.
Teopema Bueray

79. Keaopammnuwiii mpexunen. Kopuu KBaJpaTHOTrO TpEXUJIeHa,

80. Pasznooicenue keadpamnoco mpexuniena Ha MHOMCUMEU.

81. Coxparenue apobeii ¢ TOMOIIBIO Pa3I0KEHUS KBaPATHOTO TPEXUICHA
Ha MHOKHUTEJIH.

82. bukBanpaTtHbie ypaBHEHUs. Memoovl peuteHus YPasHeHuil: Memoo
3aMeHbl nepemMeHHOU.

83. Ypasnenus, ceooumvie Kk TuHEUHbIM U KEAOPAMHBIM.

84. Pemennie ypaBHeHUH, CBOIAIIMXCS K KBQJAPATHBIM YPAaBHEHUSIM

85. Pewenue 0pobHo-payuonanvrulx ypasHeHutl Memooom 68e0eHUsi HOBOU
nepemeHHoU.

86. IIpuemsl pelieHuss palMOHAIBHBIX YPAaBHEHUN. HMcmopus éonpoca
0 HaxoxcoeHuu Gopmyn KopHeu aneedpaudeckux ypasHeHuu cmenexetl,
oonvuux yemoipex. H. Tapmanws, [owc. Kapoano, HX. A6ens, 3. [anya.

87. PanmonansHble ypaBHEHUS KaK MAaTEeMaTUYECKUE MOJIENIN PEeaTbHBIX
cUTyaluil. 3aiaum Ha ABUKeHHe, padoTy M MOKYNKH. AHaINU3
BO3MOXXHBIX CUTYallUi B3aMMHOT'O PACIIONIOKEHHSI 00bEKTOB IIPU UX
JBUKCHHUH, COOTHOIIIEHUS 00HEMOB BEITIONHSAEMBIX Pa0OT MPH
COBMECTHOI1 pabore.

88. CocraBieHre MOJENM peabHBIX CUTyaluid. 3aJa4yM Ha 4YacTH, H0JIH,
NnpoueHThl. Perienre 3a1a4 Ha HaX0Xk/IEHNWE YacTH YKCIa ¥ YKcia M0 ero
yacTu. Pemenune 3aga4 Ha npoueHTsl U Joau. [IpuMeHenne nponopuui
MIPH PEIICHUH 3a]1au.

89. Pemrenue 3a/1a4 ¢ MCMIOJIb30BaHNEM KBAIPATHBIX YPAaBHEHHH.

90. Pemennie TeKCTOBBIX 33724 anreOpandeckuM CrocoOoM

91. [ToBropernne u cuctemMaTusanus y4eOHOTO MaTepuajga 1o TeMe
«KBagpaTHbiii TpéxwieH. PemieHne ypaBHEHMM, CBOIAIIMXCA K
KBaJpaTHBIM ypaBHEHUSAM. PemieHue 3ajad ¢ MOMOIIbIO pallMOHAIBHBIX
YpaBHEHUN»

92. Konrtposabnass paGora Ne 6 mo teme «KBaapaTHblii TpEéxuJieH.
Peuienne ypaBHeHHii, CBOISINUXCHA K KBQJAPAaTHBIM YpPaBHEHHSIM.
Penrenue 3a1a4 ¢ NOMOUIBIO PALMOHAJIbHBIX YPABHEHHUID

IToBTOpeHHUE U cHCTEeMATH3AlMS YU4eOHOr0 MaTepuaJsia

93. [ToBropenue mo Tteme «OCHOBHOE CBOMCTBO pallMOHAJIBHONW ApoOH.
eucmeus c aneebpauyecKkumu opobsamu. ToxecTBeHHbBIE
peoOpa3oBaHUs PAIIOHATBHBIX BBIPAKEHUI

94, [ToBropenune no teme «PanuoHanbHble ypaBHeHHs. CTENEHb C LEIBIM
OTpHUIIATEeNLHBIM MOoKa3arenaeM. OyHKIus Y = X u e€ rpaduKr»

95. [ToBTopenue mo teme «KBagpaTHBIE KOPHH»

96. IToBTOpenue no teme «KBaaparHeie ypaBHenus. Teopema Bueta»




97.

[ToBTOpenue no teme «KBagpaTHbIN TPEXUIICH. )

98. [ToBTopenue mo Teme «PenieHne ypaBHEHUI, CBOISIIUXCS K KBAJIPATHBIM
yYpaBHEHUSIM»
99. [ToBropenue mo Tteme «PemieHne 3agad C MOMOIIBIO PallMOHATBHBIX
YpaBHEHUI»
100. HToroBasi mpoMe:KyTOYHASI aTTECTAIMA 32 Kypc aaredps! 8 kiacca. (Ilo
epaghuxy)
Pe3eps
101. BIIP (Ilo
epaguxy)
102. | BIP (ITo

epaguxy)




		2022-08-30T14:49:40+0300
	Чекмарёва Ирина Анатольевна




